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The Nutrient Requirements of Coscinodiscus wailesii Gran

Keiji Honda

The great diatom Coscinodiscus wailesii Gran occurring mainly from autumn to following
spring in the Seto Inland Sea is considered to be one of the growth-inhibiting species of
Nori(Porphyra) by removing much nutrient salts such as inorganic nitrogen in the sea water. In
this study, the growth response of C.wailesii to various nutrient salts and the effect of N:P ratio
in the seawater were examined using bioassay. The cultures were incubated at 22 = 0.5C with
fluorescent light of 50 u mol/ mi / s wunder a light /dark cycle of 12h/12d .

As a result, it was found that high concentration of inorganic nitrogen and phosphorus
were indispensable for the propagation of C.wailesii in the sea water. Phosphorus was likely to
be more growth-limiting factor than nitrogen, especially in case the concentration of PO -P was
below 0.3 u g -at/ L . Besides sufficient N and P, trace elements such as P II metal mixture
were also needed for their growth in large quantities. In addition, according to the result
of enrichment test by each addition of P I metal elements, B (angBOS) was remarkably
effective, enhanced the growth of C.wailesii. However supplement of vitamin mixture was found
ineffective.

On the other hand, C.wailesii showed relatively high maximum cell yield and specific
growth rate in the media with N:P ratios ranging from 9 to 17. These results coincided well with
the fact that C.wailesii was often observed in the sea water at the same N:P ratios from October
to November in 2003 and 2004.

Therefore, it was presumed that N:P ratios of about 9 to 17 in the sea water was favorable for
the propagation of C.wailesii in autumn.
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Fig.1. Location of sampling site K4 in Harima-nada.

Table 1. Composition of basal medium (modified MP1) for the
pre-culture of Coscinodiscus wailesii

substance quantity concentration in the medium
+ NaNO, 20mg about 260 u g-atN/L 3¢

+ K,HPO, 1. Tmg about 10u g-atP/L 3%

* NaHCO4 100mg

* Na,Si0, + 9H,0 80mg about 280 u g-atSi/L 3¢

+ Tris 1, 000mg

* PlImetal mixture ImL

* Vitamin mixture 10mL

- Filtered sea water 1, 000mL

% Concentration by actual measurement

* PlImetal mixture 1000mL » Vitamin mixture 1000mL
FeCl, « 4H,0 0. 33g|Thiamine - HC1 50mg
MnC1, * 4H,0 0.43g|[Nicotic acid 10mg
ZnCl, 31. Img|Ca—panthenate 10mg
CoCl, 6. bmg[P-Aminobenzoic acid Img
CuS0, + 5H20 5mg|Biotin 0. Img
H3BO4 3. 4gli-Inositol 500mg
NayMnO, * 2H,0 0. 13g|Folic acid 0. 2mg
EDTA - 2Na - 2H,0 3g|Thymine 300mg
Distilled Water 1000mL|Cyanocobalamin 0. 02mg
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Table 2. Each nutrient combination based on composition of
basal medium for enrichment test
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Table 3. Each additive based on composition of PII metal
mixture for enrichment test

1) +Mo (NayMnOy. 2H,0)
2) +B (H4B0,)
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)

(3) +Cu (CuS0,. 5H,0)
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(6) +Mn  (MnCl, - 4H,0)

(1) +Fe (FeCl, - 4H,0)

4) +Co (CoCl,)

8) CONTROL (SW+NaNO+K,HPO,+NaHCO;+Na,S i 04+ TRIS+EDTA « 2Na - 2H,0)
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Fig.2. Growth of Coscinodiscus wailesii by sole or Combined
addition of each nutrient salt in the basal medium to the sea water.
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Fig.3. Growth of Coscinodiscus wailesii by sole or combined
addition of N and P in the basal medium to the sea water. Two
weeks after the start of culture,P II metal mixture was added to
each medium.
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Fig.4. Comparison of maximum cell yields of Coscinodiscus wailesii by addition of each element
of P I metal mixture to the modified basal medium free of P II metal mixture and vitamin mixture.
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Fig.5. Changes of maximum cell yields of Coscinodiscus wailesii as a function of N:P ratios of the
media . Concentrations of DIN(ug-at/L) and PO,-P(ug-at/L) in the media and adjusted N:P ratios
(] are as follows. 17.96 and 1.98 (9] ,19.78 and 1.63 [12] ,20.27 and 1.2 (17]) ,24.4 and 0.761
(32) ,22.3and 0.287 (78] ,21.7and 0.122 (178] .
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Fig.6. Changes of specific growth rate(u) of Coscinodiscus wailesii as a function of N:P ratios of the
media . Concentrations of DIN(ug-at/L) and PO,-P(ug-at/L) in the media and adjusted N:P
ratios [ ] are as follows. 17.96 and 1.98 [9] , 19.78 and 1.63 [12] ,20.27 and 1.2 [17) ,24.4 and
0.761 (32) ,22.3and 0.287 (78] ,21.7and 0.122 [178) .
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Fig.7. Changes in average concentrations of DIN at the surface layer based on the

monthly

investigation at 7 stations in Harima-nada, 14 stations in Bisan-seto and 4 stations in Hiuchi-nada.

Data were treated by 30 years (1973-2002).
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Fig.8. Changes in average concentrations of PO,-P at the surface layer based on the monthly
investigation at 7 stations in Harima-nada, 14 stations in Bisan-seto and 4 stations in Hiuchi-nada .

Data were treated by 30 years (1973-2002).
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Fig.9. Changes in average concentrations of Si0,-Si at the surface layer based on the monthly
investigation at 7 stations in Harima-nada, 14 stations in Bisan-seto and 4 stations in Hiuchi-nada.

Data were treated by 30 years (1973-2002).
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Fig.10. DIN and PO,-P uptake by Coscinodiscus wailesii in the media with N:P ratios of
178,78,32,17,12 and 9. Vertical axis in the graph indicates residual nutrient concentrations in the
media. Nutrient concentrations before and after the culture are indicated as[_] and [l respectively.
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Fig.11. Scatter plot showing the relationship between cell density
of Coscinodiscus wailesii versus N:P ratios in the sea water
during the period of October to November in 2003 and 2004.
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